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Abstract of JP20031 05058 

PROBLEM TO BE SOLVED: To provide a phosphorus-containing flame-retardant 
curing agent for curing a resin and for imparting flame retardancy to the cured resin. 
SOLUTION: This curing agent has a specific phosphorus-containing rigid group 
represented by the formula (wherein R<1> and R<2> are each H or a 1-1 8C alkyl, 6- 
18C aryl, 6-1 8C substituted aryl, 6-1 8C arylmethylene, or 6-1 8C substituted 
arylmethylene group; and Ar is an optionally.substituted phenyl or phenoxy group). 
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yk ^^^fy/^m/H ; ffl£±fc«#BJ&9 

7x«/k HJ/k t'7x-'J;k -f7f7l/*7)Bifta 

^BHor i J-/H;7x^Mfl/y, M)/k* 

fvk >fyrohVk ^oyy£7x-/k ^uyyft 

[0 0 9 6] ifc. ±IEQSr^fct-^Ci5^T. Ar 

[0097] 
[£5 2 3 



Ar = 




J? 1 



[0098] ±EA r fcglirfiSfcfclvt, Rtt, K# 
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nte, 0~5OeiSrC£> , 5. »^ L<{iOT'*>.?». 

[0 0 99] Ltih^)y±^\t^<r)oh. it (A) 
cO«jt$r^-r&®^l*<if 4 U\ £ti. it (B) cO« 
^Wt&lWIAWSU^ it (C) <OtSI££#t£ 
WHWaWaU*. * (D) <?)fiii£Wir£S{L#J# { 4T 

* Lvi. it ( E ) ( F ) oflBi*#t4Wta*« 
*f* * ( G ) tf>»»£:rf iflHfcSWlFi LV\ 

* ( h ) ^ fctt < i ) mm^i-m^tmm 1 1 

[ o i o o ] zixt>m y-tmmmmimno*> . n 

Kit (A) T*£ixl> 'J V&Wfc£!|t!l«9*§£fcJi, x 

n . Tiss-c&b s its 2 is <rmx-h & z t tmt i 

[0101] 
Hfc5 3] 

CH3 
CH3 

[ o i o 2 ] Sit s ftta ( b ) x-^tih 0 y-ktit 
■smnWi-Sizte. x(i. ti-v-ym (-ch 2 -) it: 



[0 103] 
[ft5 4J 



+ 



[0104] fffC it ( B ) , ( C ) , ( D k ( G ) 4 



fcii ( h ) y 



H 



^ ( i ) T*^$ft£ y y-tHi\YA&m% 

izlzli. kteOX'hhZttfif£L<. it (C) ifcti 

( g ) $ it s y y fc£tto*£KU; . z ut r 5 
yS(-NH 2 ) ^sw^t^K, S^t, it 
(a). (B). ( c ) $.fdi ( d ) X'Tfk^tih y 

nteOX'h&ZtfiW£U\ 

[0 105] Zhlz. *WWc*NvCli, it (A)~ 

( d ) <ov vwia^arssft.* y y£*ft£*o*§£ 

IZii, Ar(i7x/Jf^Sr^-tC:i;*W4L<. it 

( e ) ~ ( i ) «o^-r*i*Ho*T*s*i4 y v^tf-fta 

ttO*£fctt, Ar(i7x-/l'*£fMrf£i:jMff*L 
[0 106]*JMHt*JV^T. ±IEit (A) - ( I ) X' 

tfkttiiWHz. xx*~>®$$cr>mmmmb ixm 

mX'% ; £*z. %mimi% I Ftfimwk£tLZ>Wr&lz 
[0107] *%BB<7)5t (A) - ( I ) TSSWJy 

*?&HJ!<Dit ( a) - ( I ) -CSS*. 4 y y**ffl»tt« 

[o 1 08] it (a) ~ <d) x-^ztiz. ip*>. mm 

t"7.7x/-;UA (BP A) , y7S/y'7i-;W? 
y (DDM) . y*7Syy'7i-;lXMy (DD 
S) , (MA) , MfVisT yVT 5 H (D I 

CY) *>f7VX ymft^Htt. TfSStJEitSrfijffl 
LT. PJKSfU. 

[0 109] 

[^5 5] 




OH 



P+ra)QOH 



(A) + (|+m)HO 



A 



(t+j)QOH 



(i+j)QOH 



(B) + e+jw> 



> (C) + (i+i)H20 



H^K5=N-CSN + (1+flQOH 



(D) + (i+JjHaQ 



[ 0 1 1 0 ] ifc. * ( E ) 2UM F ) T^^tli .HP [0111] 
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HzN-C-NH-C^N ♦ (1«**2)Q'H — 

[0112]$ * ( G ) - ( I ) X'*2ilZ> , HP [0113] 



► (E)*fctt(F) 



H2N 



A 

U+ (H)<ra. 
H2 



(O ) + (H)HC1 



NH, 

I * + 
HjN-C-N-CSN 



(i-HJO-ci 



(H) + (i4j)HCl 



[0114] ±.itt ( A ) — ( I ) 'J 

i s j , k s Z. X. Q&tfQ' ±lEtp]«^« 

[0 1 1 5] *W9K)£ (A) - (D) (WyttitS 




e=o 



(I) 

ftoiSSMJi. tftwRsn-?, 4«aio*ffi**a'c 

( 1 ) ifctt ( 2 ) fcfiSo-cWSSii*. 
[0 116] 
Ut5 8] 




(1) 



[0 1 1 7] ±IBRJCEit ( 1 ) fcfcwt, DOPOfi, 
9. 10-^tHo-9-^t-10-*X7T7i 
•fVYVV- 1 0 -:*3MM F(9,10-dihydro-9-oxa-10 
-phosphaphenanthrene-10-oxide) COB&^T'J) 0 . R 1 & 

Sr«*t4. ±IERJ5^ ( 1 ) fctswc. R'5. 
If R 2 f: fc jJdSJSWT* £ K t U . 2 - ( 6 - * 



Y 

H 



,1 



C=0 



[0119] ±ieRj£se ( 2 ) (Cfe^T - R 1 . R 2 25.y' 
Aril ±fet|sJ«c05g«T'J>-g>7ti6. ZZXUWM 
'm-f&. ±ERItSe (2) fciSHT. R'fttfR l #jR 

^fcte, y7iy^fy*X* l J;W?/-;KDP0 
M) tf^&LZtlh. 

[0 120] *^Bflco^ (G) - ( I ) <r>VVi5 



^H-6H-yX>-X<c, eXl, 2>:*3f-f- 
* X 7 * 'J > - 6 - 4 ;P ) * ? J -il [2- (6-0x id-6H-d i 
benz<;c,e>;<;l,2>;oxa-phosphorin-6-yl) methanol] (OD 
OPM) #£j£$ilS>. 

[0 118] 

Ut5 9] 




(2) 



mu&a ( 3 ) (4 ) tttoTiwsiii. 

[0121] 
UtSO] 
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POCb 




(ODOPC) 



(3) 



[0 1 22] ±IESJS^ (3) KiSWt. ODOPC 
tt, 2-(6-«yF-6H-yXyX<c. e>< 

[2- (6-ox i d-6H-d i benz< ;c , e> ; < ; 1 , 2> ; oxa-phosphor i n-6-y 1 ) 



POC1, 




POClj 



HO-0 ♦ 

[0124] JJ2RJ6* ( 4 ) CSV R. n&t>'A 

■ws. ±iaaes (4 ) tfcwc, Rtf^m^-efc 

Os A»OAr#7i-/HT*l.l8HC{±, y'7i-W 
**'J/I^n54 K (DPC) **-&j£$iXl>. 
[0125] *f6B^«fla«i. x#4f yffllBifcttjfc 

mmmmzm v ^ * fctttMroox** vstuffl* * 

7 'J V fc ffl*-&*>-frT ffl . Mitt I IkizXi 

hV*7yy*|fflt. y^yyTSK. ^Uyj/'TX 
yy, y7i/y'7i-/WWy, *§*7?;HUd.J: 

4. ±£!H»C*J^T. SHfcRJSi. 15O'CJ:0S^ 

<r> y y-mwrnss. tf ^gjfliffl * a r y ^ 

V-/k 2-xf-;M S^V-n^^f 5*Y-/Hfc£ 
^<7)i a ^flMfcffiaWJwffftTT. 1 0 o«»coxsK 
* S/fflltts J:t//4^(i5feiix^ MSIBfcttLT 0 . 

oi-io. o 9 jHg?>ftaffftflBBH * ffl iat s 

[0126] *f£i»tf3 y y*^tj»ttxj|f * ixfflBKi, 

vi'j7 txmmt Lxmm&m\\mw.*w&t h z. 



chloride) <75B&&T** 6 
[0 123] 

ute i ] 



Y 



(4) 



[ 0 1 2 7 ] If 4 L< li. WfflW) y#*H^ttx,-K 
Jfv^8i{±, 0. 5~30KS%, iOff4L<*40. 
5-5 f»%?) y yiisti-i . 

[0128] *w%<r>mmzmm-h<ntfmwj:xx 

ZOXoKxtt^WtiiklXlt. Mtlf. t'^7i7 
-/PAxtf^MMt. t'^7iy-;PFx^>-^II. 
fx 7 1 J -IV S Xdt^f i^flifc X 1/ f 7 1 J -)VX# 

*is®W&<D2MC0X.#*:sFg:£t?&i>e> ; 4-1 
8fiOl'figS$:*-ri>7xy-;l-*;l/AT/l'f t hv# 

7*7 7 7 X--K^ >-g}Bg ( C N E ) m<T> 2 {@j@<7)x,1f;Sf 

[ 0 1 2 9 ] 4fc % *fKB"CfflV^ii*Xj|f4FMMifc 
tt. «x*afi/«fciym<7)x^>-ffi|g?Jt/;2r 

It*fl|i>vC, ^JfWx^v-ffllMffl^aryy^JtJ: 

ssMbsiES-ff d £ t izxixmmztim . 

[0130] -f^hib. *#3J4)gQ±. ±1K ( J ) 
[0131] ±IK ( J ) tiZ&^X , hJi, ^ ( J ) f 

^?it4 y y^»ffiit5tJtx^df v-^iifc iyTg-fbx 

jJfdfv-fflBCftttitftOiiLmfi^^L, 0j@10 
*i(0<h<10) X'hh, tit. Tit, 

[0 132] 
Cft6 2] 
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u ^CHj-CH-CHj 
OH 

M = ^CKj-CH-CH. 



[0 1 3 3] ZtlhWd-tb. TtfLX'fo&W&Mi. ift 

(j) mMiftmxx*>>wi&t% t ) ; Timx-m 
a&izii, it ( j ) mum^^^mmt^h. 

[0134] ±IE^ ( J ) fc&WC - A 1 li. TIE^T' 

[0 13 5] 
[ft6 3] 

(Q)| (Q)m 




[0 1 3 6] M&ttZii^X. Q. X. l&tfmJi, ± 
let l§l«<05£«T-£> i CTIif^^^-Bg-fi, . 
[0 13 7] ifc, JJE*( J) fcfcWC. E P «, T 

[0 138] 
[•ffc6 4j 




[0 1 3 9] JJiEp^^b-fSUfc^T. YJi, TIE 

[0 140] 
[{L6 5 3 




o 



[oi4i] ±iBLfc*«BA^ ( J ) y-sr- 

fEsUJ) fcfcWC. Epll TIE*: 
[0 142] 
Ht6 6] 




[0 14 3] X'UbZtl. iOYtt-C (CH,) 2 -£ 
Sarfffllti : J;V±IE^ ( J ) t&^T . E P ti7 x 

0, (II) ti?il47x/-;l'-7yl'ft K 

h 3 ) mbtmtiftx'&hztm&i^. 

[0 144] *fffiBKtJV^T, Ep#7xy-^-7/U 
ft F/ * 5 7 ? xslf * i/fflli±«Tfc s *£fc« s ± 

texX^i/Wmt. TIEit (A) : 
[0 145] 
HC6 7] 

(Q). (Q)». 




[0146] 'J >**«JM3fflMkffl*. TIE 

* ( I I ) : 
[0147] 
Hfc68J 




(") 



[0148] X'7j<Zix&7x y-^~7^ft hv#? 

±IEjC (A) fcfcVYC. Q, X, I Slfmli, ±IEt|a| 

±IE5$ (ID fctSWt, R 3 i±. yMftlS^Ttte-Xf- 
;U(-CH 3 ) Z&b-t. Zffte. R 3 te, H— c*o 

[0149] ^fwmim, ( j ) <mmt%mxx* 



mnmm&mz i^-mtmmmm-ti. -re* 
*>, uk (a) wyy*irt»i»tt«flaw*. mmco 

TIE^ : 
[0 150] 
HL6 9] 

C^t<>tCHrO-^>-C>CHr<^H2 

[0151] T^SftSxtf^ffiflgfcRJE-re,. & 
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[0152] ttz. *3m<niH (a) ~ ( i ) 

ft. jfcllftftSM . 4 9 9. 2 5 5^IBtcM*§aS 
«k o (c . 7/l/# V fkft-TX'X tvsnt H Dvt Kit- $ 

®kLx®mx'$&. *wmmxiz. mxmn 
fcmm&x.** ~>®%n±, ±ie(EP-A)~(EP- 

I ) V^X'^iXhXhbo . 

[0153] ItztfiX . #f|Bj]03SZte, ±$£& ( E 

p-a) - (ep-i ) frhtchw^mftih^x'* 

[0 154] ±E5t (EP-A) - (EP-I) fcfcH 
t, 1, in, i, j, k. Z> X, QS.VQ' (i. ±12 

tmofemx-hitzfr, zzxnmmmti. t 

fc„ ilKfcfc^T. L' it, TK^JSiF^ittiTIB^L 

[0 155] 
Ht7 0] 

L= A 

[0 1 56] *Fj£ L<ti, *^BJc7)^ (EP-A) - 
(EP-I) (OMttx^Jf HsJIgti. *%WC0Ji 

(a) - ( i ) (oyy#^s^J^f>l)s!S$n.i>. 
[ 0 1 5 7] ff* L<«. mm i &x.x*>'®mi,±. H 

(EP-A) T^ftS. 

[ 0 1 5 8 ] m Kit. Hl^ttX^df vgfJIKi. 5t 
(EP-B) T'^$fl6. 

[0 l 59] *%mt. 

/yf't F/tf? •/ yyTyy'TS F&l^-F 

t Vu7?)l®te*mfrh1R$ Kli'mm&x#*is 
fflUffl^ftl^ j.T'Jy^K-. 5^ (EP-A) - 
(EP- I ) *^S(fiil.x^>-TO^^b-rs;fc 

izx-oX'j ymmm&mt*** ^m^^-t h t> 
arc. tt&*.m*(»**Tvyfm (mm) zm^ 
-!v**7 1 >m<mit^m\^i£fx\ 1 o on* 

gpox^i/tHBitcWLtO. 0 1-10. OgSSto 

mmmm\ * m ft* bti & „ 

[0160] *^o'J y#*SiMttx^df v-fgflgli. 

-?F »J •x^^ffiJMt LT^SI^ttEpeilllSSK^Kjt-ri. 
[0 1 6 1 ] ^f&ffCfc^T. ±E^OHS6c0 

mma x xrvtmmma mnizmtt h tab 
<o$fc£fi, mm%mwi,zj:-oxx-i,i%< . imnmmiz 

X^XMfcZtl. *%Wcr)m±lz$£til%.m%tZ 
ktfX'ZhtmZtlh. 



[0162] 

[0163] TISHWJ 1- 1 8£fc(,vc, a 

[0 164] ( i ) TI5HMM1-1 2fc*i^ 
T, SJit'X7xy-/UA (BP A) , y'7S/y'7i 
-;i-^^y ( D DM ) , yTSyy^i-^X/^y 

(dds) . ^7$y (ma) WJ^ry'JTi h 

( D I C Y ) *M 7V> D y**«ft»l<0Pt!*iKi»t 

s. 

[0 165] HSfeWl :ODOPM-BPA-A(P- 
1-A) 

liZ, t'X7i/ — )VA (BP A) lW(228g) 

£»U 1 7 O'CfcJnJSLfcf*. o 
Kjf^U:, 0. 7g (0. 3fCS%) OPSWU^A 
SriKTiWitSft*: B P A i: Lfcft. HE/M 2 4 
6g) <D2- (6-^yF-6H-yXyX<c, e 

><i, 2>tt+r—fcX7*vv-(>-4iv)x?; 

-;KODOPM) Sr»9>-p< OSSflDLfc. ODOPMO 

aan^iRT Uv: i?> , i om^Bi^ 220 ro?asi t» 

«WSr*2STtHWfrr*itK:J:->T. ODOPM 
-BPA-A (P-l-A) i<0^JR$«i9 
8%T'*0 ; «?-fffiS{i 12 5-13 2 <, CT'J>-5^. ^ 
tz. 'J yo-t^TSJi 6 . 19%X'h->*z. 
[0 166] HifiM2 : ODOPM- BPA-B (P- 
1-B) 

IZ. t'X7i/-/l'A (BPA) lt;K228g) 
5rSfeUPL. 1 7 O^CfcMSLfca, SWRffifcSr&J:-? 

(c«tfLfc. 1. 14 g (0. 5KM.%) <r%m#vv 
J±&Hl?{mZtitzBPAbm&Ltz&. 1. 5^/P 

(369g) <7)ODOPM£t9>-5< O^IPL/c. ODO 
P MOgSftl^T Lfc A> . I^?I^Sr 2 2 0*C^aK 

Lfctt. »»ISr*ST-C«j»f 4ifcCJ:o"C. ODO 
PM-BPA-B (P-l-B) 2r#^. >lc0^lR$ 
{i9 6%TfcO ;St^aJS{il3 6-14 0"CT'*-5 

[0 167] 3ISS01J3 : ODOPM- BPA -C (P- 
1-C) 
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fc, t'A7x/-M ( BPA) lt;K228g) 

Sr^Jn L . 17 0 -cccSn^ L ttfk, tifHWmz* hi.o 

izmn Ufc. 1 . 1 4 g ( 0 . 5Mfi% ) COB** 9 *7 
A £±fdTif Bl$ *ut B P A t fi£ Lfcft, 2t/K4 
92g) <7)ODOPMSrt^>o< 9is5SJ!lDL/c. ODOPM 

f*«HMRLfc. iOBiftRje* 1 0B*B»Ktfc. Ri£ 
^ttSr^p^-^/ytc^tT, ykT&Hlflfc^L 
/cf*, jSW*KSTT3SS6-r4C:i:tJ:r>T. ODOP 

m-bpa-c (p-i-o zwz. znmnwmi 

9 2%X'h 0 ; Sfc-fLiSgti 14 3-14 8°CT'&o fc. 

[0 168] HM^4 : D POM-BP A (P-2 ) 

D f «SWj§tf^B5:fiiX.!t 1 9 y 

C. fc*X7i/-M (BPA) 1^/1^(2288) 

mmi. 1 7 o-ucMfcLfc®. amijUB{c%& ± 3 

fcfWFLfc. 0. 7g (0. 3ffg%) V%m*l l )*?J* 
£ _tfET?§II£ii/c B P At L/cflL 1 */M 2 6 

4 g) «-/'7 1 y y*x* ( d p o 

M) £»9>o< 98sflDL/c„ DPOM^JnfrWTL/c 

X'Mftt&ZtlzX^X^ DPOM-BPA (P-2) 
£*#/c„ -I^<7)iR^(i9 8%T'^'9 ; "K-fbSStel 1 
8-1 24*CTJ>o/c. £tz. V ycr>tt&it6 . 54 

[0 169] Hf£CT5 :ODOPM-DDM (P-3) 

r/mm^mtmm^^itz 1 y -y viwi^uy^xa 

fc, y'7Syy'7x^M?y (DDM) lt(Ml 
98 g) Srj&flDU 1 7 0*C(CflO»L/c?£, ffttKBiC 
*4J:3fcflltfLfc. 0. 7g (0. 3«*%) coftig 
#y ^A£±KTiM£ft/cDDMi?I£L/cflL 1 =E 
(246g) c7)ODOPM5:»9>o< 9»L£. OD 
OPM nmtifflkl L1zt>. Z cr>M,&fo £ 2 2 0 "CcOiB 
S4Ti*dlliL!t. .KOSBtKJSS: 8«®Rttfc. 
RiBtojtft&^o^ifyyicjgjjfLT. *T»E«c 
»Lfc». ffl9BSr«2T-CH*'fSitKJ:->T. OD 
OPM-DDM (P-3) £f#£. ^^|gc0JR$(±9 8 
XT* 0 ; mti&m± 14 5-14 9'CX'h^tz, & 
tz. 'J > O-^WSti 6 . 5 7%X'bitz. 
[0 17 0] $mm6 : D POM — DDM (P-4) 

y«*iW8«t^as-«it^ 1 y -y YiV^m-oUVyxa 

tC, y'7Syy7i-/M^y (DDM) lt;Kl 
98 g) *«aoU 1 7 0*CfclWRLJta, ffltttffiic 
fciidOWfU:. 0. 7g (0. 3Kft%) OftiS 
# 'J *> A £ JJETiSItt £ il/c D D M i L /cflL 1 * 



/L- ( 264 g) <7)DPOM£i9>o< O^sinL/c. DPO 

mco^id^t l/c , zom&im 220 •coiasa 

Tfc*<cJnSRW:. £<OffiJlRJE*8BSI!!«WJ:. RJE 
4y£!fc£v-7o^*ir/ yaffil LT. *TjR@«lt»L 
^fflSrSSTT^-tl) .1 fc J: -oX . D P OM 

-DDM (P-4) £f$£. £<0|&OJK¥ti98%T* 
9 ; ©tftiSltJi 1 3 6 — 14 l'Ctinfc. ifc. 9> 
<9#3f»i6. 3 l%Tfc-5fc. 

[0171] mmm7 ■. odopm-dds (p-5) 

«Mtt8t^Iit 1 9 -y Y)WBOU7JX3 
fc, y'7Syy'7iZ;WMy (DDS) lt/K2 

4 8 g ) £ » l . 18 0 -aztm i tz& . ffiftffffic 

3rl>J:3£i«¥L*:. o. 7g (o. 3«*%)<oBH8 

* y jjbts mztitzD d s t a^ufca. 1 * 

A> (24 6g) <7)ODOPM5r(9>-5< OgsJoLfc. OD 
OPMO&JDjW&TL/c&s JlOig^S: 2 2 O'C^S 
S£T£« fCftMtLfc . Z <7)WMW.m SStfWmfttz. 

R^fmiZisfv^vyyizmmix, *-c»iiiifc 
#itz&, mn^nsrvmkthzttzinx. od 

OPM-DDS (P-5) Zffiz. Zrtf&<7)W.mt. 9 
2%T$>9 ; (MtilAtt* 14 7-1 5 2°CXhr,tz. 
£1z, 'Jycois^Ait. 5. 8 8%T&-5Jt. 
[0 172]HJife«8 :DPOM-DDS (P-6) 

lfliWW«lfmS*«iJt 1 9 y V)V<moU7 7X-3 
tC. y'7Syy7z-;^*XDDS) lt;K2 

48g) Sr^lJOL, 1 8 0iCfcMfeLfctt, SHI49B(z 

iii^tJWPLt. o. 7g (o. 3n&%)cowm 

J] 'J "7 A 2r IMiXW-M ZtltzDD S fc»^Lfc«, 1 1 

/V (264g) <ODPOM£l9>-o<9aainUt. DPO 
MoasW^J L/C ^> . Z coM&Vt* 2 2 0 roag* 

Tf**KJnJftU:. i^a^R^*8^IBH(t)t. SJS 

tz'ik, fflfl&M&FCM&thZb&il^X , DPOM 
-DDS (P-6) £f#/c ^cOHcOJR^ii. 92%T' 
*9 ; mti&ffii. 14 1-14 VCX'fo->tz, ±tz, 
9 yntHtli. 6. 2 8%T$>o/c. 
[0 173] ^Jfgfi?IJ9 : ODOPM-MA (P-7) 

rsmMwmtmwzmitziv -/ hiwm-ouyyxn 

^7iV(MA) lt/Kl26g)MN, N 
-v^f-^r-fehTS H (DMAc ) 500ml 
JDL, 9 0'C^D^L/cf*. MA*eS^C*l!W44T 
JS#L/c. 0. 6 3g<mmiV<ll>.*Z<r>lol l zLX 
'&t>tltzmW.tm&Ltztk. lt;K246g) C0OD 
OPM5-»9>-5< OasjDL/c. ODOPMOgSjD^TL 

/cA>, i<oa^tt*i 68*coias*t#^tc»L 
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OPM-MA (P-7) J^c 0 ZCOmcOUmi. 98 
-,mti$imZ. 1 29-1 34°CT-*>o/c 0 £ 

tz, u y^ttiii 8. leyoXh*). mmw^m 

te. 2 3. 7 3%T*^, 
[0 1 74]HJfc$]10 : D POM-MA (P-8) 

VmMWffltgiWZffitt: 1 »J >y WU0Hon:7 7.x:3 
t:^7^y(MA) lt;Kl26g) fttfN, N 

-^^T-irhTS K (DMAc ) 50 0m 1 £8S 
JnU 9 0'CKiD^Lfcf*, MAA^taHH-fiiT 
WfLfc. 0. 6 3g^M^U^A£^J;dk:LT 

f*^fc»a[ta^Lfc», iw<264g)(7)DP 

OM£i9>o< OSSflflU:. D POMOSSjD^TLfc 

iO»«EICS:8«IBWtfc* R«Sl£tt£ffiSJ. tt» 
U »^>^Lfc^-^Sr«a»-r4Cfc(cJ:o-C. DPOM 

-MA (P-8) *Wz. ZCVm^WmZ. 9 8%X't> 
0 ; mti&mi$. 1 2 4-1 3 0°CT*S>o5t. 'J 

8. 3 3%T*9. 2 

2. 5 8 

[0 17 5] mfcffll l:ODOPM-DICY(P- 
9) 

fc % yyTyy'TS H (D I CY) lt;K86g) 
&tfN, N-y7f/l/nhT^F(DMAc) 5 0 
0 m 1 SrgSijDU 9 OTXflD^L^flL D I CY^ 
CSHf-rfiStUffLfc. 0. 6g^)|»*U^J:; 

^idtLT»fe*ifc»Ki:»^Ufc». Hfc/P (24 

6g) <DODOPM£^< OaaiDLfco ODOPMCO 
^JD*^7 Lfc h , Z vm&lfai: 1 6 8 °C<Vi&&£ Ti$ 

^:MU,\ ^^S^RJ£Sr8^IS^ft?t. RiEfi# 

ot, ODOPM-DICY (P-9) £f#fc. ,LC0|g 
9 8%T*£> 0 ; mti&mi. 13 8-143 
Uy^0**ffl±, 9. 8 7%T* 
9> ^S^*fiii, 17. 8 3%T*r>fc. 
[0 17 6] UttMl 2 : DPOM-D ICY (P-l 
0) 

fc. z/i/TVVT% K (D I CY) 1^ (86g) 
&tfN, N-y^f^r-fehTSH (DMAc) 50 
0m 1 fcSamU 9 0lCfciP&Ut«. D I CY^i 

tcSFW^i ut. o. t>z<mww*?&*z. 

4g) CODPOM£*9>o< OSsJPLft. DPOMcoSSiP 
#&7L£^ £<afi^£16 8X;<0^*T1**fc 
inffllUfc. £^MI^* 8 ■<«««:. RBfi^HlS: 



DPOM-DICY (P-l 0) Srf#fc. JKOfgf?) 

ftxmt. 9 8%x'h*) ;^ksasii, 12 9-1 35*0 

■C&ofc. ifc. 'jytf^fifcL 9. 3 4%TJ>9. 
S3S*>&**fcL 16. 81%Xfo->tz. 

[0177] ( i i ) mz. Ttmmm 1 3&1A 4c 

*5Wt\ Vi/TVi/T^ Fim*iLjm?4 7C0>J>tt 

[0 178] Hifcflll 3 : DOPO-D ICY (P-l 
1 ) 

fc, s/'j/TyJ/TSF (DICY) lW(86g) 
£«HlPU 1 2 OTCtJrtSLfctt. £ i 3 

fcJJHfLfc. l^/M 2 1 6g) 0)9, 10-ytb'n 
-9-^if- 10-*X777xt>'M/y- 10- 
H ( D O P O ) ZlMSZHmZtlfz DICYC 
*9>o<9a&flPU D0P0c?)»^7Uc^. ZCT)X 
3fcLTf#£*ifcg£M: 1 9 0°CcOfflJg^T#^tCjP 

SILT. DOPO-DICY(P-ll) fcflfc. CIO 
|g^lK$te. 9 6%T-*> 0 ; (frfc&KfcL 13 7-14 
^■CTft^fc. 4fc. yymili, 10. 2 6%T 
ftOs S*<50*«<±. 18. 5 4%T*>ofc. 
[0 179] HJfS^J14 : DPP -DICY (P-l 
2) 

vrntmrnimmmtz 1 »j v M^noa??*:* 

fc, yyTVyT^ F (DICY) lt;M86g) 
SrSsJPU 1 2 0r£M*Ucf£. jfllDUKz^iJid 
KJSttLfc. lt;M2 34g)^7i-WX7r 
n (DPP) Sr±IB"CjgttSii3tDICYfci9>-?<>5 
gfcfJflU DPPcojRJP3WR7Lfe^>. ^AdfcLTtt 

PP-D I CY (P-l 2) *%tz. z<rm<r>wm±. 

9 6%Vh Y ) ;fflti&mi* 1 3 4-1 3 8^$)^ 
tz, £tz. Uy<9*W*i. 9. 6 8%"C*>0. S*C0 

17. 5 0%t*ofc. 
[0180] ( i i i ) Sfet. Tia^JSCTl 5-18 

[0 181] mmmi 5:ODOPC-MA (P-l 
3) 

C^7$y(MA) lt/M126g) RUN, N 
-y7f;I/7-bb7$ K (DMAc ) 500ml^S 

JaU l 2 0 o c^pf^u^, MAtfZ&tzimt&i 

Ximttz. 2-(6-«yK-6H-yXyX< 
c, eXl, 2>^^-*X7^ , J>-6--f;^) 
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;n5>f K(ODOPC) l€;K251g)5, <! 

^i3^LT / #^ix^^^o< OifiinLfc. ODO 
P C <D«fln*«7 Lfc * £ coS^ftS: 1 7 0 *C<7)SJg 
*Ttt«fcjWRLfc. £^R«fcl6»«BWtfc. SUB 

iZX-oX. ODO PC -MA (P-l 3 ) i'i%fz. Z<D 
m^Umt. 9 4 %Xh 0 ; DLttM&li > 13 7-14 
2TrC$>o£ 0 *3t. »jy^*iJ±. 9. 1 0%T* 

9. S*«0*«tt. 24. 6 7%-C*ofc. 
[0 182] HJ6$!16 : D PC-MA (P-14) 

VMMftmmmzffitK i y wuoEon^xr? 

i:^7^y(MA) it;Kl26g) ZU/n, n 

-i?*+)\,T±YT$ Y ( DMA c ) 500ml 

"CflHfLfc. y'7x-WX^ , J;l/?07- y f F (DP 
C) lt/K2 5 3g) Sr. «l£7)J: o fc LX®t>tit: 

mmzvp o < o a&iD l *= . dpc <ossjd#»7 l& £ . 

l 6 8X:coiaK4T^^(cM6L3t. 
BUS* 1 OBSStRW!:. RK?I^?r^ai> «BftU t# 

i^fcfcJoT* DPC-MA 
(P-14) 2rf#5t, I*!IWcDPC-MA (P 
-14) <7)#7S«4 558Th *) , * <DWm±. 94% 
T*9 ; 13 1-13 5°CT**>o7t<, £ 

fc. y:xo£*it±. 9. 0 5%"C*>>K 

24. 5 3%T'*ofc. 
[0 1 83] mmmi 7:ODOPC-DICY(P- 
15) 

l/IlMf?li*iifc 1 'J <y h;^0oP77^3 

fc. yyryy7$ MDICY) l^K86g) 
ZM/N. N-^fmh7SMDMAc) 50 
0m I ZffilNL. 1 2 OttMLfcft, D ICY^ 
^tZ»mtitTtmbtl. 0D0PCR/K251 

g) Sr. c:^J:5fcLTfl^ii3ti^fcKl>o<»5j6SDL 

oDopc^aaiD*<»7Lfc^>, :^Mi7 

th^tlZX^X. ODOPC-DICY (P-l 5) 

zntz. zcomn^titzoDopc-D icy (p-i 

5) (0^=F&i±5 1 5T*9. 9 6%T* 

9 ; BtffcffiJKfcL 1 3 4~1 3 9X)"C*ofc. 4fc. 'J 

y^*w*±, io. 3 2%t*o. a*o***«. 

18. 6 4%T**oJt. 

[0 184] mmmiS :DPC-DICY(P-1 
6) 

fc, ^TV^rSH (DICY) lt/K86g) 
St>'N, N-yVWthrSF (DMAc) 50 



0m 1 fcSailU 1 2 O'CdiLfcfl D ICY^g 
»tat«Uc 4 DPC 1W(253 
g) S\ Z^ioizLX^htitimUz^K^mib 

£ 0 DPc<Dmtotf&7Uzt>. znm&fat: 1 7 0'C 

utUot. DPC-D I CY (P- 1 6 ) 
^COBgfl^ilfcDPC-D ICY (P-l 6) C7)^7S 

145 197*0* *<0JR¥I4. 9 6%T&9 ;IMfcfiJSE 
i±, 1 2 7-1 3 2 e CT*o?t 0 U yotf i 

te. 10. 2 5%T* K h mmottMii. 18. 5 1 

%xh->tz> 

[0185] see. T&sam 19-21 mfmm 

[0 186] (\) \zX7x;-)VAtt*lsfflfemf 
ODOPM-BPA3&^P»$ilSjtJiX^xfflli 
HJfe^Jl 9 : P-A 

fflJ^H85», fiffitfSJS. S^teHfi. I^yXfA 
is J: V««(W»H6B&<li.*: 1 'J 7 WKsoRjEHfc. 
564gC0X^vFS* (EEW) #1 88T*£f 
X7x >J yy/I/X^f (BPAX^ 
S/fflg) Sr^sjDL. 3 0#|BL «ffL*#fe*£ (<1 
OOmmHg) TCI 1 O'CltZW&thZ b fci 0 . X 

fc. RJE»<7)i&££ 1 3 0X:t4-C±#Lfc». Hffcffl 

1 XMM £ itfc ODOPM-BPA-A (P-l-A) 

2 28g^JgtfL^#^iDL?tc ODOPM-BPA 

-A&tf B P Ax^i/lHIB^JSIIS^SrJKlfiLfe 
ft. 50 0p P m (SSi(C*fLT) cOX^h'J^x 
— /UT^X^—^^^n^^f F (ethyl triphenyl phospho 

nium chloride) Sr^JflL. iOKJCfi^JHj^iaft^ 1 6 
0 TC<0fflS i X±%Z *T . 1 6 0 TCT 2 ^fEI«H$ L 
fc, 7KKSt^Sx^^F*oiiJt«RJE^i&^ 

XsK^v-fflli (P-A) (4, 396£)EEW£*LTV^ 
fc. 

[0 187]^»2 0 : P-B 
ODOPM-BPA-A (P-l-A) 0)ffcb9teSQt 
M2ti@S{SilfcODOPM-BPA-B (P-l- 

JtttRJiEBB4&«pT1i 3 . 0 : IT'fcoTt. CKTU^L 
T#fe^Hf*COj»x#4r^ffl8S ( P-B ) (4. 4 2 
40EEWS:*L"CU^ C 
[0 188] HSICT2 1 : P-C 
ODOPM-BPA-A (P- 1 -A) COftb'HCUSS 
<W3TlBK3*lJtODOPM-BPA-C (P-l- 
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sue. zm^ ^mmiz)[iti>x.^iym^m 

miRJS^^X'ti 3. 0: IX'h^z. Zcr>£?\,zL 
X®hhtc.mfocr>9imx.X*is®%5 ( p-c ) (i, 4 5 

3tfOEEWS:^rUT^^. 
[0 1 89] ttKflll 

ODOPM-BPA-A (P-l-A) 0>ffcb 9 fx 
7x/-^A£ffiffl-fSIJW2. UteWI 1 9 i: |5l«cO*" 

mn^mm&Rfcmmx'ii 2 . 04 : lx-b^tc. z 

o-^t^tS) (i. 4 8 3£0EEWSrWLi:v^ o 
[0 1 90] Jti«fia]2 

ODOPM-BPA-A (P-l-A) OftbOfcrh 
9t|Sl«<7)^^^>)jiUc. TKKStc^tt 

&x.x*ismcoM&miKjmwsmx'i,i2. 5 8 : 1 

X'fo-oti. z <r> X 0 iz I x % t>titi E*^5tjix^=3f 

fflfll (TBBAfcfrtS) «u 4 8 3cOEEW$r^LT 
[0191] ttjRM3 

ODOPM-BPA-A (P- 1 -A) coftb 0 t'X 
(3-hydroxyphenyl) phenyl phosphate) (BHPP) St 

SJ35raWC«2. 0 4 : lX'foitz. Z0)£ofclX 
# ^ftfcllttOftilxtf* x^fli ( B H P P b m- h ) 
(i. 4 8 3<DEEW£3rl/Ov£. 
[0192] ( i i ) fflltx.itt*>>mtofrt > 9m%tll 



mtx-tf* isfflVfe* . 7iy-;i/-*w;i/ftKy 
*5-y?$li (pn) , *y*>-y*;-iv-*iVJ* 

5F (D I CY) *»fejBtfili^jLTi;y^«*ffllri 

r . SUM 19-21 aiflttsw 1 ~ 3 twks nfc it 

[0 1 93] £tt$fl 9-2 1 MftiMM 1 

- 3 -caw £ tvtzm.*m nun* , *ti*ti. m 

LSr*^. 1 5QXlX'*3.TV>rmt 1 : l^SSJt 
S-^A^Mta^AfU im 17 5'C-C'^-yy 
[0 194] Z0>£oliZlX&btlMSM£x.#*i/m& 

[0 19 5] UlCfcWC. 7t°xHjIS(rapid 
rate) k tt . 2»4 fc «SS#fflmT KtJ (t S . SS® 
fiJfi&SJK (rapid weight loss temperature) £\ 

x^vfflfliWitMWi. UL-9 4i«t«]:-5Tlr« 
SilS^ .I<9UL-94§«S&L FMVSS-302 
/ZSO 397 5££&ffl9cfjmizW l ^%:toix&. 

MWffilZl^ I$127mm,112. 7mm. JP$ 
1 . 2 7mm<OlWjtfc^LfcX##a/ffl|fifeJ(ia«tt 
$*fekStf3<Rftt*iMWSfcA«t>WC*6. UL- 
9 4<7)3N8£>£Hli, FMVSS 302/ZSO 3 
9 7 5£tB«JS;rlTU&. 

[0 196] 

[*1] 



(£ 1 ) )03-105058 (P200 3-*G58 



1 







1 0 

\ omt re) 


7ty 

Tr 


(Sapid rate) 
oC) 


700"CT<JD*J& 
©«*(« 


mm 




PCD 


Tg 
(°C) 




u 

n l 




v 




mm 

N, 




an 2- 




Nt 




PN 


0 


110 


417 


423 


445 


441 


466 


474 


634 




2 


15 


P-A 


PN 


1.54 


131 


387 


387 


417 


413 


455 


452 


674 


— . 


17 


24 


P-B 


PN 


2.20 


120 


377 


383 


407 


401 


444 


441 


590 


597 


20 


26 


M 


PN 


2.96 


115 


367 


367 


397 


393 


452 


438 


622 


614 


22 


27 
































HPN 


0 


125 


393 


407 


417 


427 


474 


478 


623 




1 


16 


P-A 


HPN 


1.67 


143 


367 


377 


387 


397 


438 


450 


633 




15 


20 


P-B 


HPN 


2.36 


140 


357 


367 


377 


387 


415 


435 


641 


585 


18 


22 


P-C 


HPN 


2.97 


136 


347 


347 


367 


369 


397 


415 


662 


612 


21 


25 
































DICY 


0 


132 


393 


393 


417 


417 


478 


481 


628 


658 


2 


6 


P-A 


DICY 


1.86 


150 


367 


377 


387 


387 


433 


441 


627 


676 


12 


16 


P-B 


DICY 


2.61 


140 


357 


363 


377 


387 


429 


419 


621 


692 


15 


19 


P-C 


DICY 


3.26 


137 


347 


353 


363 


367 


390 


407 


614 


674 


17 


21 






























BHPP 


PN 


4.27 


105 


345 


347 


361 


361 


380 


376 


532 


530 


35 


37 


TBBA 


PN 


17.72* 


124 


361 


363 


365 


367 


386 


380 






10 


23 



[0 197] 



U2 



[*2] 
(UL-94 









mm* 




3HR 


PN MM 


P (0.00%) 


89 




Yes 


V-2 


P-A-PN 


P (1.54X) 


18 




No 


V-l 


P-B-PN 


P (2.2036) 


0 




No 


V-0 


P-C-PN 


P (2.96%) 


0 




No 


V-0 


HPN tthD-Ar 


P/N (0.00/3.11%) 


36 


+ 


No 


V-2 


P-A-MPN 


P/N (1.67/3.93%) 


2 




No 


V-0 


P-B-MPN 


P/N (2.36/3.71%) 


0 




No 


V-0 


P-C-MPN 


P/N (2.97/3.11%) 


0 




No 


V-0 


DICY 2>MH- 


P/N (0.00/2.78%) 


52 




No 


V-2 


P-A-DICY 


P/N (1.86/3.36%) 


0 




No 


V-0 


P-B-DICY 


P/N (2.61/3.14%) 


0 




No 


V-0 


P-C-DICY 


P/N (3.26/2.96%) 


0 




No 


V-0 


TBBA/PN 


Br (17.72%) 


1 




Yes 


V-0 


BHPP/PN 


P (4.27%) 


0 




No 


V-0 



» ++: *>& !)©(!»; +: ST©««; 
: to 



[01 98] ftlAlf2attXA*6. *»fl*>ODOP 
M - B P AftMxtf* y-tBiB*»^iW!S tlizMitxX* 

*»BH<OODOPM-BPAjtJtx.1f 
* 6 mW. £ *Ut Wfcxsl?* i'ffl Jitt s AS ( f um 

e)&tf H U -y 7 (dri p) &«ttiJ»-e± 1 3rV fc *» 4> . 

[0199] JREfc, TI£H»J2 5~4 OfttftfcKW 

7~ 1 4(cfeur , y x^rwBWRiflW- y f£* 



5. 

[0200] ( i ) P-l-P- 1 6£fflO£*&£ 
HSgtfiJ 2 5-40 

WfcXjIMFs/fflBfc. XjK^S^F :?§tt*5il=l : 1<D 
S4JtT'HJtf?IJ 1.4-1 8TS«$*lfc8fl3flP - 1 
-A (3H>TJiP-l ) ~P-1 6£fflWt, fcit/S 
ft{g»J£ LX 0 . 2SI%Oh'j7x-WX7^ 

ireHMB (CNE) 36>feSWILfc. .I0>S£!B!lS:8&ffl 

C0^1§15}*5r. 1 5O*Ca^5 0kg/cm2-ClB* 
B, $ 1 7 0*CT2*IHB, ^S+T'S-ft:?-^^. 
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[02 0 1] itKCT7 

HiSgPI 2 5 K fe MX ffcffl $ fLTt O D O P M - B P A - A 
(P- 1 -A) (DRbWZ. 7xy-/U*/UAT^Tt 
Vy*y y?m (PN) fcttHW-iJiWNi, 5Bfc«2 

-yU-*/^r;Urb Ky^^-y^x^^ffiflM (CN 

E) SrWftLfe. 
[0202] jtK0"J8 

HJ£0ll2 5t:fclr'>Tffiffl$<t^ODOPM-BPA-A 
(P- 1 -A) cOftbOK, fh^otb'X?!;- 

;ua (tbba) zmt&wui. mm2 5 tmm 

/kiT/P-ft hV^7«y^X,-K4fvfflBI (CNE) £® 

•fbUc. 

[02 03] Jt$X0iJ9 

1116^2 5tfc^T^ffl$iX^ODOPM-BPA-A 
(P- 1 -A) coftbOK, (3-tHn^fy7i 
xyi,) 7x-/P*X7x-h (BHPP) ZtmtUA 
mt . Ifefrfeffl 2 5 t |E»:fr& JrHeDiH-T, STOE 

Jf^H (CNE) fcWtLfc. 

[0204] tmmi o 

Hlfipl|2 5tfc^Tflgffl$^ODOPM-BPA-A 
(P-l-A) (7)ft^0^. y>7yy"7SF (D IC 
Y) t«Wt*JHWi, 5S»0!2 5i:Pl«*«SfScS:«») 

MLX , g-fLRJSKfcwt ? u/-;i'-*;i'A7/i'ft 
bV#5y?x;ittf-MHIB (CNE) 
[02 0 5] JtlKWl 1 

HJ6CT2 5 £fcOTf£jl£ft.fcODOPM-BPA-A 
(P-l-A/WftbOfc. 7t5$y (MA) fcffiJB-*- 
SfilWl. S?S6^J 2 5 i: IBJ^co^r®^^ 0 ig UT . Wfc 

Xtf* iyfflll (CNE) fcflHfc Lfc. 

[0206] tmmi 2 

mm 2 5 tzti^xmnztifzo d o p m - b p a - a 

(p-1-a) <oft;fo9£, t'X7x/-;UA (bp 



A) fcttHJ-fifclWi. HMWl2 5fc|5l«^^a5-^0 
JILT. S-fbRJEtfcv^T?wy-;u-*;UA7;PTt 

VStfJvfXtifrisWm (CNE) i«ftLfc. 
[02071 Jt«fiaj 1 3 

HHPI2 5(Cte^Tffiffl$il/oODOPM-BPA-A 
(P-l-A) OftbOtC. VT S y iy*7 x 9 V 

( d d m ) £ttfltt-s uw-ii. mmm 25 1 mmwum 

^ftHy^7"/?XijHfj/«li (CNE) 2r«fcL 
[0208] ifclRWl 4 

HSSM2 5m^WW>:ODOPM-BPA-A 
(P-l-A ) <7)iXb 0 1 , jy'7 5 / ^7 x x/|^x;P* 

y ( d d s ) tm~?zimi*. mm2 5 t mmnu 
mzmvmix „ ^RjEntjv^r ? uy-;u-*;u^ 

7;l-T t V y #5 -y y x,-J?df vfflfll (CNE) £«-ft l 
tz. 

1 0 2 0 9 ] ,1 0«k 3 £ LTft^ixfcS'ftxjtME- jyfflU 
^KlWIltKtfityfrtfr (dynamic mechanical analysis) (D 
MA) fttt, S«ft#ffiT-?&tMtt£. 

MW##r<0 "Td 1 0% XT tit. S% (ttzli'S. 

%) mi&TX'mm^&i&wisminwzi omm 
xmm^mz^^^t (ot. mm) . * 

Jt, "7 0 0 < CfcO*^(char)c7)lR$ (%) " tit. M 

m (twt^n.) %m&TX'm&frt>7 0 otamrl 
nmsiz&^x. mmi&\mmnuL-9 4fmt 

it. FMVSS— 302/ZSO 3 9 7 5e9S5gKJ: 

$ 1 27mm s igl 2. 7mm, 2 7mmC0}$ 

£ITO^&£#><7)ktf>T*l>. U L - 9 4 ?)tS»<9£i£ 
te, FMVSS 302/ZSO 3 9 7 5 KIBUSft 

x\*i (wt, mm) . 

[02 10] 
[*3] 
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a 3 wmm#tt (dma) 







(*C) 


vj \f \s k. v ** mj \ J c_ 

(dyne /cm) 

\ym*J iJ W f %jJ11/ 


ISJS0II2 5 


P- 1 


154 


6.9 


H#g#l 2 6 


P- 2 


142 


7.3 


HH^9 2 7 


P- 3 


232 


7 8 




P - 4 


186 


7. 1 


1156012 9 


P - 5 


243 


8.3 


^Ste0d 3 o 


P- 6 


202 


7.4 


Hi%^13 i 


P - 7 


226 

M M V 


8.1 


fyfc#)3 2 


P-8 


178 


7 2 


HHS09 3 3 


P - 9 


208 


8 1 


H%$]3 4 


P- 1 0 


186 


7 1 

■ ■ m- 


^3 5 


P- 1 1 


223 


8 5 


^H^j 3 6 


P - 1 2 


189 


7.8 


HJ&09 3 7 


P- 1 3 


224 


8.3 


H&05 3 8 


P - 1 4 


181 


7.2 


Hi(g09 3 9 


P- 1 5 


225 

mm M W 


8.3 


£&f*l4 0 


P- 1 6 


187 


.7.5 




PN 


176 


7.2 




TBBA 


120 


6.1 


it«c#|9 


BHPP 


125 


6.8 


IfcttMl 0 


D I C Y 


243 


8.1 


ttKWl 1 


MA 


211 


8.1 


tt««l 2 


BP A 


150 


6.8 


ittfcfll 3 


D DM 


238 


8.5 


ifcttMl 4 


DDS 


242 


8.7 



[02 11] 



(£ 4 ) )03-105058 (P2003 -S3S 



£4 T G Ax— £ 







Td 10% 


DC y\- 7n% ?3 iuumx3C 


7 0 0 ^C"FCD 




"C 






2 5 


p - l 


383 


413 


32 


^fifc^ 2 6 


P - 2 


471 


405 


31 




P - 3 


373 


398 






P — 4 


371 

. O 1 X 






ggfifttt 2 9 

7C Ola 1 tJ «/ 


P - 5 


387 


401 


an 




P-6 


381 


401 


OO 




P — 7 


3fi7 


Apt 


o f 


^£&ft 3 2 

ASIA L/3 *-» 


p - ft 


385 


413 




^Mtik 3 3 


P — 9 

XT «7 


387 


421 




^rs; uui L/l o x 


P — 1 0 


381 

Will 


403 


40 


^WB\ 3 5 


P - 1 1 


395 


429 


38 


Hffi{$ 3 6 


P - 1 2 


389 


403 


36 
ou 


^Ifitefiai 3 7 


P- 1 3 


391 


411 


38 


HWlW 3 8 


P - 1 4 


385 


403 


35 


3 9 


P— 1 5 


395 


429 


42 


Xttffl4 0 


P- 1 6 


383 


413 


39 




PN 


427 


473 


29 




TBBA 


387 


407 


34 




BHPP 


393 


409 


37 


itmmi o 


D I CY 


418 


468 


12 


it«m i 


MA 


395 


441 


12 


it&mi 2 


BP A 


417 


446 


15 


it&fl 1 3 


D DM 


413 


422 


30 


it«0U 4 


DDS 


417 


438 


28 



[0 2 12] 



[*5] 



(©5) )03-l 05058 (P2 00 3-5858 







P. NSfcttBr 


(&) 




tm 


£8 


5 


P-1 


P (3.62) 


0 


No 


No 


V-0 


Hitetf! 2 6 


P-2 


P (3.54) 


o 


No 


No 


V-0 


7 


P-3 


P/N (3.75/3.39) 


0 


No 


No 


V-0 


HIS0I2 8 


P-4 


P/N (3.67/3.31) 


0 


No 


No 


V-0 


^605 2 9 


P-5 


P/N (3.54/3.19) 


0 


No 


No 


V-0 


3 0 


P-6 


P/N (3.47/3.13) 


0 


No 


No 


V-0 


1 


P-7 


P/N (2.29/6.20) 


0 


No 


No 


V-0 


2 


P-8 


P/N (2.25/6.11) 


0 


No 


No 


V-0 


HJfi^S 3 


P-9 


P/N (3.38/6.09) 


0 


No 


Yes 


V-0 


**W3 4 


P-10 


P/N (3.32/6.01) 


0 


No 


No 


V-0 


^*fe0S3 5 


P-ll 


P/N (2.38/4.30) 


0 


No 


No 


V-0 


6 


P-12 


P/N (2.35/4.24) 


0 


No 


No 


V-0 


$JM 3 7 


P-13 


P/N (2.31/6.27) 


0 


No 


No 


V-0 


3 8 


P-14 


P/N (2.30/6.25) 


0 


No 


No 


V-0 


£ffi0!3 9 


P-15 


P/N (3.44/6.22) 


0 


No 


No 


V-0 




P-16 


P/N (3.43/6.19) 


0 


No 


No 


V-0 




PN 


0 


86 


Yes 


No 


V-2 


tt««8 


TBBA 


Br (21.19) 


0 


Yes 


Yes 


V-0 


tt«fcJ9 


BHPP 


P (4.20) 


0 


No 


No 


V-0 


JMMU 0 


DICY 


N (6.32) 


46 


Yes 


Yes 


V-2 


ifc®091 1 


MA 


N (6.31) 


32 


No 


Yes 


V-2 


Jt««l 2 


BPA 


0 


91 


Yes 


Yes 


V-2 


tttMl 3 


DDN 


N (2.81) 


83 


Yes 


Yes 


V-2 


itttftll 4 


DDS 


N (2.67) 


78 


Yes 


Yes 


V-2 



[0 2 1 3] *3*»6. *»9k03Hte**Mflllitt. 
IfcJt^T. tteOX^V^XlESiB* (Tg) 



SOU? 4 tftv%i t , ¥S**f AfflJ£K#»tcSS L 

CDHuAtEiiS (phosphorous-containing rigid group) 
*ut3»Hfttat«l«tt -T 58«Stt«ftx# * MSB 

[0214] ( i ) mmm 1 -CWBlZtlt: V VMBP 

A®itm ( p - 1 - a) zm^tzmi; 
mm a i 

&*&:t<DlHfc#]ODOPM-BPA-A (P-l- 
A) £. J}lJ*tC, t'X7x/-/MBPA) i&£L 



ttlllg (CNE) ffl<^)fi^«ft«|*»jfiL, iflfcOWft: 

^(O/lOO, 25/75. 50/50. 7 5/2 
5, &m OO/O) COP- 1- A/BP A*>£>ttj£§ 

^(Ph 3 P) »*£«fl;{Bitti|i: LTffiffl Lfc. C 

2«ft%cOPh 3 P£:il£L-t. 

JUtiil : ITiofc. COffiBI^*Sr. 1 5 0°C&tf 
5 0kg/cm ! T'lffl. $^>{C1 7 0°CT'-2B#^. 

2 0 0*CT3«HL «MMfcL 

[0 2 1 5] JfcttJMftfcLT. «*&WMitOTr-5/ 
CHE fx 7i/-/l^ A (TBBA) &t/PN (2 5/7 
5. 7 5/2 5. 1 0 0/0 ) £i>®fl3FJfc LTffifflL 

[0216] ZtlhomcVVTMz^X . »SMdr 
*r&tAJL-94S» (H^tt^) Mffc-afc. 

[0 2 17] SI 6*^ *^ (P- 1-A/BPA) 



(£6) )03-l 05058 (P20 0 3-125 8 



3 0°cm^zttf^zti& o tt:. ^mn^oy^m 

sK^^ffllg^l . l 3%t^o 'Jy*lli, 

a6 



[0220] 

[«6 3 
TGAr-^ 



P (X) 



Tg(°C) 



CD^JS (°C) 



N 2 



(«c) 



5Ky KS&(Hapid rate) 
Tr fC) 



2m 



MB2 

N, 



700-C?<O*& 



N, 



P-1-A/BPA (0/100) 



150 



407 



397 



421 



417 



P-1-A/BPA (25/75) 



1.13 



142 



397 



387 



413 



413 



436 
435 



446 



15 



440 



8 



21 



P-1-A/BPA (50/50) 



2.08 



146 



383 



381 



405 



401 



425 



435 



620 



15 



24 



P-1-A/BPA (75/25) 



2.91 



151 



363 



367 



393 



393 



416 



421 



610 



21 



27 



P-1-A/BPA (100/0) 



3.62 



154 



357 



353 



393 



383 



412 



413 



561 



567 



28 



32 



Bp <« 



TBBA/PN (25/75) 



6.39 



130 



371 



381 



379 



383 



385 



393 



16 



TBBA/PN (50/50) 



11.92 



127 



369 



377 



379 



387 



385 



395 



17 



TBBA/PN (75/25) 



16.82 



124 



363 



367 



369 



391 



387 



401 



10 



23 



TBBA/PN (100/0) 



21.29 



121 



367 



369 



371 



395 



391 



407 



12 



[02 2 1] 



25 



£7 



[«73 
SJKtt (UL-9 4 





mm® 








P-1-A/BPA 


P (» 


m 






0/100 


0 


.91 




Yes 


V-2 


25/75 


1.13 


8 


+ 


No 


V-0 


50/50 


2.08 


0 




No 


V-0 


75/25 


2.91 


0 




No 


V-0 


100/0 


3.92 


0 




No 


V-0 














TBBA/PN 


Br (%) 










25/75 


6.39 


20 




Yes 


V-l 


50/50 


11.92 


6 


++ 


Yes 


V-0 


75/25 


16.82 


0 


+ 


No 


V-0 


100/0 


21.19 


0 




No 


V-0 



: &3«cU 



[0222] »bk. TtmnmiA 2-4 4&# jt«w 

[0223] ( i ) y y**x*if HiBWWR 

HJi#j4 2 : P-D 



9— 9 by y7°(deanstark trap)&tfK£v*T^£fiB 
ifcRJESSfc. 9 1 . 2 g ( 0 . 4 3ft) OUSfe^J 1 
THHS#lfc2- (6-«yF-6H-yXyX< 
c, eXl, 2>**^-*X7;ryy- 6-^710 
^f^-t'X7xy-M (ODOPM-BPA-A 
(P-l-A) ) . 185g (2Sft) OTt7DDt 
F y y ( E P I ) N RX/5 4 g^JSSJfc LX<7) 1 h 



(£7) )03-105058 (P200 3-y58 



CC±ffT, ED* 1 6 0mmHg (mm) tX'Tif 
tz. Zcr>£ot,zlT'&biXtz®m<,Z, 3 2g£05 0%7K 

mftLxwmLfz. *mki-hyjj±<7) : mu*. *£x 

t7ootH'J >Mfm\ k -mzM%i-& Ztl,z£~> 
T^*U_\ g&mZmmiX . Ti-VX?-9Yy 
■yT^zmX-fik. 2ffl. HP*>, (±ffl) 

fcf*. RJ6fi&ft* 6 5°CS.tf#J 1 6 0 mmH g (tgft 
(1) fc3£fc3 04HSttf8U:. dcDRJSg^ft 

tg£l$*U HSLT. »->fcEPI£|»*t 

5- IifcioT, X*fdf-xHi* (EEW) #2 9 8- 
3 0 1 CO'J y<£Hx.X*i,ffim ( P -D ) Srftfc. 
[0224] »I4 3 : P - E 

ODOPM-BPA-A (P - 1 - A) (DftbllZ. 8 
2. 8g (0. 4S4)02- (6-7rJfvH-6H- 

•/Xyx'<c, e><i, 2>«t-*x7^-yy- 

6- 4JV) fh)V-4, 4' -t'7i7-M (ODO 

pm-bpa) srffiffltstw-a. 9&mA2tvmm 

-•K^f^ffiflg (P-E) (±, 2 7 9-2 8 1?)EEW$: # 

[02 25] HJigfPM 4 : P - F 
ODOPM-BPA-A (P-l-A) WftfoOfc. 9 
5. 6 g (0. 4 SI) <7)2- (6-«yH-6H- 
yXyX<c, eXl, 2 >W~*^7 * 0 >~ 
b-4 )V) 4' - XjVUi-tVi/y s. J -)V 

A(ODOPM-SDP) Srfi&ffl-f&J^Mi. HStPl4 

U^flXjK^yfflll (P-F) 14, 3 15-3 19<0 
EEW£#L-Ovt. 
[02 26] ttKWl 5 : BP A- 9 
ODOPM-BPA-A (P-l-A) (DithWz, 4 
5. 6g (0. 4S4) <?)h'X7xy-;>A (BP A) 

tz. znXo izLxm^hfz V y-&#x,^ v-fflSi ( B 

PA-9H4, 18 1~18 50EEW£#l/O>rt:. 
[0227] JfcRW 16 : B P - 1 0 
ODOPM-BPA-A (P-l-A) COftbOfc, 3 



7. 2g (0. 4ift) (04, 4' -t'7iy-/l/A 

(bp) *ftffli-4jjwK4 % ntwH 2 1 ®®cr>m;Z 
mvmitz. zcoxuzix'&htitzvytGx.mi' 

m$ei (BP-l 0) (4, 1 59-1 620EEW£WL 

[0228] JtHWl 7 : SDP-1 1 
ODOPM-BPA-A ( P- 1 -A) <Dith*)t,Z. 5 
Og (0. 4ii)c7)4, 4' -X^*X/Uj/7xy- 

/ksdp) sffiffl-rsjawi. **«4 2 1 
mmmuz. zvxoizixmtitzv >-&m-# 

^xfflii (SDP-1 1 ) (i, 1 9 1-1 9 5<7)EEW 

[02 29] RMtMl 8 : TBBA-1 2 
ODOPM-BPA-A ( P — 1 — A ) COftfo 9 tC, 1 

08. 8g (0. 4Si)«fh7/ntt'X7iy- 
;WA (TB B A ) iffiffl-tiUWIi, mmi4 2k®ffi 

X,-Kdfv-^fll (TBBA-1 2) (i, 3 5 6-3 5 90 

[02 3 0] ItKWl 9 : BHPP-1 3 
ODOPM-BPA-A (P-l-A) OftbOK, 7 
1. 6g (0. 4^fi) cOt'X (3-hFn^fj/7i- 
7U) 7i-WX7i-h (BHPP) 

«■ £>ft£ V y**x*r# i/glli ( B H P P - 1 3 ) 

fi\ 2 5 3-2 56£OEEW£# iTOfc. 

[0231 ] ( i i ) 1) y^x^raf vSSli*^^®^ 
x^ i^Ig^pgi 

Hi£0lJ4 5-4 7. JtW2 0-24 
flHfcxdMr HMSfc . *a7'J y^ltLT 7 x /-/I- 
-*;^T;Urt YSXy-ytMa (PN) £Jf?V>T, 
HS6#J4 2-4 4fttf JfcKW 1 5-1 9TfHS&$iiJtx 

[0232] fbbh . HSfi^H 2-44 Sl/Jt«^ 1 

5-1 9t-ig^$ii^x,-Kdr^ii^, -eft-etu 

L&#£>. 1 5 0rt-dfarUy^Ji: 1 : l<7)S:Ut 

S^A&SK&rAft, lffi. 1 7 5°Cf^--7*y 
+TWKLfctt. 2B$IS- 2 0 0*C-C««fl:Lfc. 
[0233] ZCD£ol,ZLX®t>tLtzm\L^X*i'®m 

«tt£. ZtlZti. ^8-1 0(C*1-. 
[02 34] 
[*8] 



(£ 8 ) )03-105058 (P2003 





WIS 


PC) 


(dyne/cn) 


3SHSW4 5 


P-D 


132 


6.5 


Hlffi«4 6 


P-K 


127 


6.9 




P-F 


189 


8.1 


ittt«2 0 


BPA-9 


127 


6.3 


tt«012 1 


BP- 10 


121 


6.5 


it«W2 2 


SDP-11 


187 


8.3 


tt«ffl2 3 


TBBA-12 


117 


6.3 


itltM2 4 


BHPP-13 


105 


6.9 



[02 35] [«9] 

£9 TGAr-^ 





TO 


Td 10% 

■c 


•c 


7 0 0«CT<D 


^ffi0U4 5 


P-D 


397 


427 


42 


4 6 


P-E 


401 


441 


44 


*IM94 7 


P-F 


381 


398 


38 


Jt««2 0 


BPA-9 


417 


442 


26 


it$0i2 1 


BP-10 


425 


456 


24 


it*«2 2 


SDP-11 


393 


409 


18 


Jt«M2 3 


TBBA-12 


409 


418 


35 


Jt##l2 4 


BHPP-13 


377 


393 


38 



[0236] [filOj 

3*1 0 gtfttt (UL-9 4«») 





xtf*$/ 
WH 




»)• 




mm 




XJMU 5 


P-D 


P {4.04) 


0 


No 


No 


V-0 


mm&i4 6 


P-E 


P (4.29) 


0 


No 


No 


V-0 


SAM 4 7 


P-F 


P (3.88) 


0 


No 


No 


V-0 


tt&M2 0 


BPA-9 


0 


81 


No 




V-2 


tt«W2 1 


BP-10 


0 


93 


No 




V-2 


ifc««2 2 


SDP-11 


0 


72 


Yes 


Yes 


V-2 


Jtttfc)2 3 


TBBA-12 


Br (37.7) 


0 


No 


No 


V-0 


tt««2 4 


BHPP-13 


P (4.64) 


0 


No 


No 


V-0 



[ 0 2 3 7 3 Jt8ft>&. *»HB<7fflMttslf^i^HIU±. 

«ttT B B AflMtXtf* :/gf BIKJt^T , ± 0 XV V(f 5 
xEfiaS { T g ) SriTtiifc^SiiS. H 

^AT^ftK/^'/^il (PN) CioTSML 
S *lfc4H5W*SMxT B B A XsiMf ^fflflltCJt^T - «t 



PA, BPS.y'SDP(C^$il^'jy#WOSl^a 
(phosphorous-containing rigid group) ^T'^'tfll^tt 



(£9) )03-l 05058 (P2003-258 



[02 38] 

[JMHOffig] ±8U:J:3£. *W9itt. * ( A) - 
( I ) T*S*i* 'J y#ff«B8tt«flafl ; S ( J ) T* 

; arMHc* (EP-A) - (EP- I ) X'tf 

<rmtW,i. 'J t'X7i y-;PA ( B p 

A) , y7i7y7x^W^y (DDM) , y7Sy 
y'7i-/^^*y (DDS) . = V (MA) 
{ii/'^ryv-'TS K (D I CY) CfctCi 

7x/-;PA(i, JMOMtfDxdf^i/ffllfifcRJELT, Si 



[0239] *5WB<oftfk3Wiifc. 7jWp y&Bco* 

KflSSWfiFfiE TT'jfif JM<9x tv n d t H y y t RJfrt h 
[0240] 4>£. *fW*0Wfc«S:ffl^4 

x** ^m* 1 a. $ <ifc«fl«asttx«K4f Affile * 

®-k&<r>mmm.?izttf%^cox\ mm&mo 
wma x v*mmt xmmm ixm. 
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